Properties of spin labelled membranes of Fusarium oxysporum f. sp. lycopersici.
Growth temperature-induced compositional changes in membranes of Fusarium oxysporum provided a test system for study of the relationship between physical properties and composition. Growth at 15 degrees C was characterized by a decrease in phospholipid content relative to sterol content, a shift in phospholipid composition from phosphatidylcholine to phosphatidylethanolamine and a marked enhancement in the amount of polyunsaturated fatty acids in the phospholipid and triglyceride classes. Uptake of a spin labelled analog of stearic acid during growth and subsequent solution of the probe in the membranes allowed estimation of viscosity and molecular order of the membranes of live cells and of isolated membrane preparations. Less than 1/20 of the intracellular label was accessible to sodium ascorbate while none was released by sodium dodecyl sulfate. All of the label in live cells was reduced by in vivo respiratory activity above 20 degrees C but this process could be reversed or avoided by added ferricyanide. A cholestane spin probe was also incorporated into the membranes. The probes were not reduced as readily in isolated membranes and hence fluidity of the membranes could be assessed over a wide temperature range. At low temperatures (-10 degrees C) a nonlethal, liquid-solid phase transition was indicated in isolated membrane lipids while at higher (lethal) temperatures (40-45 degrees C), discontinuities appeared in Arrhenius plots of rotational correlation time. Activation energies for isotropic rotation of the stearate probes in the membranes changed markedly in this temperature range and this effect correlated closely with loss of viability of conidial cells. Correlation times for stearate probes showed little variation with growth temperature nor were any breaks in Arrhenius plots of this parameter detected in the range 0-35 degrees C in whole cells or isolated membranes. The data indicated control of membrane physical properties within close tolerances throughout the physiological temperature range regardless of growth temperature. It was concluded that this homeostatic phenomenon was due to the counteractive effects of sterol/phospholipid ratio, phospholipid composition and fatty acid polyunsaturation since the condensing and fluidizing components of the isolated total membranes vary in a reciprocal manner.